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Figure 1 Main passageway of bronze materials from Yunnan

to the Central Plain in the Shang period
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Figure 2 Distribution of copper ores in China
A @ Zhongtiaoshan (Shanxi), B : Tongling (Anhui), C : Daye
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Figure 3 Distribution of lead ores in China
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#£1 PhEOMREHLK
Table 1 Copper ores in China
No. B SR SRR
1 e | BRI Laiyuan bie=zil)
2 b | AEHLX Chengdediqu Bk ?
X4 HFEOBEHRIGEE 3 | #dk | JkEM Beilongmen Bk ?
P %&HIE% 3 OIKES OFER, No23 NMH (EBEE) & 4 WP | oI GRAgIR) | Zhongtiaoshan BER
No.3 AJ™ CEPEHEREIAK) (R O S8 5 | wm | FELET® | shongtiaoshan TR
Figure 4 Distribution of tin ores in China 5 07 | s Sijiawan Bk 7
The figures in the map indicate the locations of the mines in 7 W | SEI Hongtoushan KLE
Table 3. No.23 Gejiu (Yunnan) and No.13 Dachang (Guangxi s | #wm | % Huadong #HoK 2
Zhuangzu Zizhiqu) are two biggest mines in the world. 9 KN Fushan #hok ?
10 Z# | A Yueshan BEE R
11 | &# | sl Tongshan B
12 | &H | sk Tongling Z A F
13 | KW | KB Anging ZH I B
14 | A | WML Chengmenshan B R
15 | s | ® il Wushan PR
16 | P | s Dexing BEAE
17 | {TH | kF Yongping BEER
18 | LF | /i Dongxiang i)
19 | #EiE | sEbE Zhongteng BEERY
20 | R | IR Pucheng ok ?
21 Wk | REW Chimashan B
22 | #de | K&k Daye ZH I E
23 | W | ®W Baoshan AR
24 | iEE | KRB Mayang AWPET
25 | #im | HL Chejiang Eyole=gil
26 | LR | A% Shilu BEAT
27 | JEE | KM Dahu AEER
28 | JLPE | H Lipu Bk ?
29 | LA | fERR Depao #ok ?
30 H#E | £ Jinchuan < 7L
31 HRE | A& Baiyinchang KL
32 PuIl | hIhIMk Lalachang Kl
33 | W) | IR Pengxian Bok?
5 HEOZSLIKE 34 | E@ | B Xueouping B %
Figure 5 Main tin ore belts in China 356 | EFE | EEE Machangqing biE=gil)
R, e L 36 | E@ | #EP (K#k, #%E) | Dianzhong AAER
No.l : JEVESLIKHr Dianxi ore belt 37 Er | 1K 8 B Dongehuandiqu B

No.2 : JIIESLIKHy Chuandian ore belt - - N

. s . FE1 D HHLO, JLERO, RO, BEFEO, HIMO, HE2, WERLHAKKAY,
No3 : FiMbELIRA;  Nanling ore belt EHk4, BAIL2, YA 7 VAIK 0, MERIK 5
Nod : HiEJBELRSE  Zheminyue ore belt a2 L RWE=EEERAER, KLE = Kl RSR R e R
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63 | BM | #EE Hezhang JE AR
64 | BN | E Puan JEHERH
65 | EW | &R Huize JEAEA
66 | EZF | &H Jinding HERE - B
67 | Em |t Beiya

68 | E/M | Kl Dadongchang

69 | EM | ik Longling

70 | EM | AR Shiping

71 | E8W |[1H Gejiu

72 £ | Wig Lancang

i REIL 3, HHk 2, F® 7, Wik 2, HiE |, AFLHIBK 8
JEPE = LR AR X

%2 HEOBRIK
Table 2 Lead ores in China

No. 4 Y k)

1 W | ER Chanli

2 [ITE: 53 Xiangqi

3 IR | ZE Angiu

4 | U7 | R Xiyupi EK

5 BepE | EAERE Huanglongpu

6 BevE | FEsK Zuoshui

7 BEPE | AL Qiandongshan

8 Be#E | A\ Bafangshan

9 BePE | SREESE Yinmusi

10 | BEP | BRPEA— Shaanxibayi

11 pEFE | k& Yongfeng

12 | BEF & Danfeng

13 | H#E | KR Changba

14 | HE | EXKiE Lijiagou

15 | H#E |/l Xiaotieshan Kili#ok
16 | #@E | K Dahe

17 | I | W& Qixiashan [E#E « Bk
18 | “W | KB Anging

19 | #iL = Tiantai

20 | WL | =M Sanmen

21 | WL | #EZkib Longzhushan

22 | WHL | ®A Huangyan Kiligok
23 | WL | HH Qingtian

24 | #HL | BER Longquan

25 | LA | #il Yinshan < 7 <8k
26 | P | B Piaotang

27 | WwWE | ER Liancheng

28 | iiEE | Bk Taolin < 7= #uk
29 | iE | Ml Longshan

30 | Wi | B Panjiachong

31 | #im | #PE Shaodong

32 | #im | B[ Longhui

33 | #EE | #il Hengshan

34 | WE | & Hengyang

35 | M | R Hengdong

36 | #m | /KkOuW Shuikoushan < 7 #K
37 W | kYE Qingshuitang < 7 < BUk
38 | #iE |0 Qingkou

39 | MM | ®Hi Dongbo < 7= #Ik
40 | #EE | R Rucheng

41 | ME | BT Huangshaping < Ik
42 | I | HFIEHE Xianghua Ling < 7 =8Ik
43 | e | Sl Tongshan Ling

44 | LE | LB Fankou Hefg - s
45 | JEE | %5 Lechang

46 JRE | Bl Yangshan

47 | JLE | K&kl Dajianshan

48 | JLE | Aft Bingcun

49 | LR | B Houpoao

50 | J&PE | MIH Siding HeR -
51 | LA | KT Dachang < 7K
52 | JRPE | FHE Pingqui

53 | JRPE | K¥r Daxin

54 | JL#E | #Frh Fozichong

55 | LA | W= Hesan

56 | JLPE | i%H Lujing

57 | Wl | gl Ebian

58 | W | P& Aer

59 | Wil | Bk Wuyi

60 | Ml | %5/ Ningnan

61 | B Huili JE R
62 | Wil | &K Huidong JE AL

%3 HEOBIK
Table 3 Tin ores in China
No. H LK% FESE
1 rvs | AZsE Piaotang W, Sn
2 L | T Xialong W, Sn, Mo
3 e | MR Xiangdong W, Sn
4 W | HEEEE Guidong Sn, W
5 e | AATE Shizhuyuan W, Sn, Mo, Bi
6 W | EREGRL Linwudongshan W, Sn
7 | BFEG Xianghualing Sn, W, Zn, Pb
8 AEE | B R Daoxianxiang Sn
9 LA | A Limu Sn, W, Cu, Nb, Ta
10 | L | FHE Pinggui (Hezhou) |Sn, W, Zn
11 | & | fui Jiumou Sn
12 | JE#E | Pz Luocheng Sipu Sn
13 | J&#a | KI™ Dachang Sn, Zn, Pb
14 | & | EFHE— Nandan Wuyi Sn, Zn
15 | LR | BEY Houpoao Sn, Zn, Pb
16 | JLE | S Haifeng Sn, W, Mo, Bi, Pb
17 JRR | ®E Taimei Sn, Nb, Zr, REE
18 | JLE | IRE Paitan Sn, Nb, Zr, REE
19 | LR |&+8 Jinziyu Sn, Zn, Pb
20 | JL3E | &l Xishan W, Sn, Cu, Zn, Pb
21 | E® |2 Chahe Sn
22 EF | &5 Dulong Sn, W, Pb
23 | Z@ |1MH Gejiu Sn, W, Bi, Cu, In
24 | Ef | ZE# Yunlong Sn
25 | g | KI+ Dajing Cu, Sn, Ag, Pb, Zn
#H1RA=REEEEER NEH=HNE L IVEERK
i 2 REE=FtHEiiHk
gk 3 1 No.25 KRIFSLFRIISCE (BIBILEFHM © 1987) TREHLKEL T

4.

4.1

—

FbhTu 3, BXkE (2012) BEHIELE LTWY EFkcoTI
IHRE% T %,

EEEEREICE N80 M

BEIRETRIFEEINGM- T2
ZT/NROPOFETH B EARLUBOEREICFED

NIBOEMEZEZL TAIL, HRiZ2E (HEFHS
OHOEM) OELELD XS ITEEN, W2hDH
THIOEFR MM > TKL 3,

9, BERICIERRORRE BHEOHMANKE
(E->TWBIETH S, FIT, BIREHO®R, H—HEH
RELTOA VT SEMITXD, FBREMIERICKE >
Tz,

51



B2z, BREIERLEST, HEEEOHGHUEOAA
ODHRARE 12 ETH B, 2F W RBILLI-HHE -
oo THIRFEICEFKT 5,

531, LFESEMNRT LT, BRICIERILTH
D3EMS 4EOFMELN TS (BH :2010), 5
DYFEFTILIAM « 8t - MO oY 2T 4 7 2 (KD
BHYZT L) AL LTORINIERERICE S A, -
726

BEEEESEOBEE O XD SFERE OO 1S,
TEZB L, BROHBENE, —HTHEOTEOSLK
MEEBIEZOEBIH D ENEE LWL, TR
FEMEBAFOEEEL IR FORENNH D, WED T~
ATHESRE >7c&Hilbhd, TOXHICEZS
E&, RROMERROAFULIISWEHDOEMTS 5,

BT ONTIE, HEPEEIERE LTRY, LM,
ERAELL (&1 2008), BUROHE I 6 H %R
LTEHXBRE—HT B, ChoDI EEFERIBIT, &
FHIIRIE S HEOREEN SV - T, ERUBOHED
BIIEM, »503HEEN (EBHE) roEEdn/lLBS
LAty TOZLEHFETHEOMERPRRICK -
THEMEPAET 2EFRBICKMENTNEEESDT,
ZOREVLFELIRTALI,

42 EROBHEIEDOENM &S O
BARICIERZE > T DO HLE THE TEME
LT EnFoh T3, LT, MNFROFEKIEDE
EMSZ BT M, —oot@dd s, 203,
FTHEHOBHICLEAED, LESSLTHR () 4
KB A, HEVRETFOLIBLONTELILETH
5, THIZ, ZOBERO—DICBEM OB - 1o £E
ZATW5, ETHEAF LR T VA OLE THHEEMN
By, 205 ETHEMEOOY X5 4 7 M- Th o,
RO —ZXOFHESFT~BE L, FERHKEOFME O H
AEZ TRREES, FMROERIZIETE &ITKEA
fFbhi-LBBHL TS,
a) AIEBEORENOEENDEEH

MF (2008b) 1ck 5 &, §i2ftidgtics Llths
A, RHEDERTS » e RRTHEE 2 WO REERGEL &
BESHIRY 72, 100 FL bk Hi#ESEOHNLTH 5

52

X6 HE=ERROSHHELEREHR
Figure 6 Main cities where existed mirror-making work-
shops in the Han and Three Kingdoms periods
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Although a modern isotope method exists for estimating the provenance of lead in archaeologi-
cal artifacts, no method yet exists for estimating the provenance of tin. Trials have examined
variations in tin isotope ratios to serve as indicators of provenance; however these variations are
not of practical use. For these reasons, there has been long-standing discussion among Chinese ar-
chaeologists on the provenance of tin contained in Shang ritual vessels.

H. Okamura and S. Morishita, two Japanese archaeologists, recently estimated several ancient
centers of bronze mirror production in the Han Dynasty and Three Kingdoms periods after deci-
phering the inscriptions of many bronze mirrors made in those periods. Looking at the locations
of those centers, the author noticed a common feature that the centers had been established at
first in western areas such as Chang'an (present-day Xian) or Guanghan (near Chengdu in
Sichuan province) and then eventually relocated to more southeastern areas. This unique feature
seemed to suggest some relationship with the centers’ supply of materials; thus, the author exam-
ined the result of modern scientific research on the mining of three major metals: copper, tin, and
lead.

According to modern economic geology, copper and lead ores are found almost ubiquitously
across China, especially close along the Yangtze River, whereas tin ores are restricted to south to
southwest China. In fact, there are only four tin ore belts, which run through seven of the south-
ern provinces (Figure 5); Sichuan, Yunnan, Guangxi Zhuang Autonomous Region, Guangdong,
Hunan, Fujian, and Zhejiang. Economic geology also has established the lack of any tin ores in
the northern to central regions of China.

These findings lead us to conclude that tin was not mined in the Central Plain in the Han dy-
nasty period and that in the beginning of mirror production the ability to obtain tin was the most
important factor of placing centers for producing mirrors. The author estimates the existence of
two major bases for supplying tin ingots to the mirror production centers: the northeast area of

Yunnan province and the southeast area of Zhejiang province near the Pacific coast.
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